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[#rFfi&#©sgB] 

[ nam i) wfcL-ci,* z> *y v y'TtmcftisX 7 - * 

sb 7 - * iwmtiajL-r & £ t (Dwm^iM-fi&icis^x . 
t?IB 7 - * & £ s* ©<&# * A^-r £XfI t . 

esij^t^ L-cfrte 7 - *©pg«©#^ srnm-r &x 
mt. 

c <Dwms.icM-?\, > r mrfB 7-2' ©jfctKa^&iSS $ ft 10 

- £ * W^lT £ £ Z (DfkftVm <0 il U HA* $ ft h C £ 

[is*3i2] m&.v-zzwmtztzcDtkft-ti.x 

'Pt£ < £ h BUIB7 - fOM&SSl.. BUfe^ 9 7^2£©[5]5£ 

sm , mib -5 vw& trntzo-zt corn ©jraxi£#s a 
^^ft^ci^^i-rsit^iiiiBtgcDP^a^ 20 

[1**31 3 ] ft]Xfiu©fiulB7 - *©M*i'J5£fii*>6SF 
SIJDX^tC*. C©fflgttJXf&©tulB7-i>©Wg:I:© 

?m t m&M-mtmm t (du^^ *xii £ » 

BUlB{IM^^©^iII§£**. c©«mti^£@« 

£ ? mmm t * m%fe%k*m\& sxfi£ . =&wr 
sci *&m±?z>$mm i ia*B©fflig3t«:2r<£. 

KJ: o-Ctf ^ft/tflOX^mc J: 0 v- ixommzfttj: *> 

ctzftmttzwmyim. 30 
m^ms) mmbx^z? vymmicmsxy-f 

ib 7 - 1 zmmmn:? z>wmmmm?z>w&3cmmm 

Mia 7 - i> £WES"f £ £ # ©£# £ ht)? 

c©^>£7*-*rA#3ft/cflrias&mca^. m 
IB 7 -- 2> ±©ffi^©SDX**5W^IilSrtX«W^«IiD{^ 

i>mmmmai^t, 40 
c ommmw-m^^c <t 0 #ta $ ftfcitiriafflesKg-? 
t » r bus a 7 - * ©jet^^is:^ § ft tcmm±m\m m 

[§»5t?^6] mm>*y x-z&^te. 'pu< th 

Buia7-^©!I]$i?gt mttv -j 7'5£^©lliiife. mJIB^ 
•> ^^©f'C^emilB^-^Otfi^S-COSggl. fulB 
7 v 7 - 5£Si£i!ulB7 - ? £©Rg©ttlXK#A;b;*ft&c 

tzumt-rz mxm 5 ia$£©we?£»£g. 

[ i«*js 7 ] mif aw mmw-Bi^mz . B«ia 9 - * ©0 50 
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isst tuia'7-4'©^s^. buib^ ^-^©[hiij 

■7-^£©r^©»DXE. BUIB5 5>7T£*©*'Ci*>'5tiriB 
•7 -*©«££*£ r©ffifSt£A#U ^^SftfcWS 

g&ms;«:Si> -c stria 7 - ^ ±ffitc>t=f-r msmmm z 
nm z>n.mzm? z c t t r zsmm 5 ibm© 

xm©fu is 7 - 1> <Dwm&<Dftja t ffiummmm t © 

i> c t t f h %mm 5 iB«s©we3ta^H. 

[lt*«9] BUlBff5«tt1tffi«^|g«. BUlB7-i7 
©^ttffl']£<g#Hu!Sff5tttt1iffi&c jg L/ci #(C, BtrfB 7 

-^©@iKii!!. miz? -j y'jmcDmmst. buib^-v^ 

M b bJIB 7 — i? £ ©r H 1©JnXEES:i>'HtilB7 7^®©* 
i&*> 6 S5IB 7 - ^©ttJ** X<DmM*m&3kft& ilt 

mtu-r 2> mt z> c t z<&® t * z> m-mm 5 se*g© 
[ nxm 1 0 ] m^mm±mimm^m & «c 0 *«t> e> 

ft/cHulBftSS^frtcS-^^-CBirfB^ ^S©HKIS4 

-f * 5 iBtic© w^3ts^s. 

[If 1 1 ] B«IB^«tt^ffl*iJ^^3^ J: K) 5t?fe e> 
ft/cHlrlB*iil^#tcS-3^-CHUlB5 7'^S3£h1)IB7- 

^ £ ©ra©jjDXE^*u«p-r z>mz.fi.mw^mzmws l tc 
c £ £ r ^>i§*« 5 tmomm-zsmm.. 

I imm 1 2 ] flu IBJf5ttf±4f ffi¥U3E#ISK «t 0 ^ 
ft/cflI)IBftjS^CcS-^t,>TBiilB7 7'^©*,c*?> 
flg!B7- i7©ctM>g X-<D%mzmW-t h 7 - :>fig&£> 
*U»#J3£JWi L C £ £ T -5 5 IBiS©W 

[IS*^13] Au!B7-*£d$z3-fc!-£*:-£©jI(^ 

C © h )l ? tk&m2UC J: 0 S'J^ S ft/c BtiiB^it h >V 9 <C 

^S£. 5rP=ffiL/cC£?:!t##£-r^ll*3I5IB$S©W 

[0 0 0 1 ] 

b. -fe^ 5 9 ^gp 0 a D^©7-i'>Sr-eft-?--ft|pl$£$-t±/«c^ 

6*>ofip oftin 7 - {7 % weaair ^> £ t ©wests 

[0002] 

Rtt«*±#*>6J&fcE-r*S. HSSPt* 1 lew. ^ 9 
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(fC, CCD? 7 7*^2£@$££i±3/t&CD^>#^>3 
^ 4 (Dlel^li eh 7 v 7*5EM 2 <OU 3 <b COB frC itfrOl b 5 
[0 0 0 3] =? v ?m&2 ±Kte. + t 'J 7 6 

[0 0 0 4 ] c©J:^ft3£Br&;ml >i'>#^>3> 

* - Z 4 CD[5]$E#-<;b h 5 £/M/Ti7 7 7*5EM 2 <D$l& 3 
271fi^*4 Y 8©@«teJ:^r^7:/^B2K:J?0tt 

[0005] 

[ mttm&i o £ *> t -r zmm. ] ±kvf«rb 

■Ctt . 7-27 (Dftl&^ffi ifi y v 2 ©^Tfffi <fc 

v ?m&2 <omz-*m£ o *>a^ < * *«^#* 

[0 00 6] C COJ: 5 ft»&, 7-^7^77 2 

[0 00 7] ±Efi£*<Dtt^«^OfcJ: 9 ttVFMeB 
TCD7-2 7<DffiBfite:, V- 21 comm.. y?y'fe 

^CCthWT -5 Preston<30S"r*«C) 6tl^ fl C (DPrestonCD 

C©PrestonOSC«. jl^OW®^#T<DWSS 
Ah (CM Or, Ah = ?7 • P • V • t 

»DE^, Vtt^^^ffi«2i9-^7<5:OtB»ifia, t 

[0 0 0 8] 0*>0. fflFMMBTB. ^fc-efeflFB 
fffflWSeWt^ft, ±lBPreston<25££SSfflOTffl 
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efi£3jU&SC<tfc*r*ftl\, Sot, 7-27CDWB 

^S*^ 7 y'm&2<Dmz^n&& K> *>**<r>«teictt, 

7-27 OfigCC <£ o TSfB««A <t ^WFB«i« B <t # 
3£5&c£ 0 S JDX*3&J3S*>n. 7-27 <Dmi:±wtc*i 
OT-l£K±fBPrestor^5££iifflT SCiimfi: 

-27 <DWfc<Dfrt£ 6T7 7 9T£ffi2 <D*^i 7-27 

[0 0 0 9] X, 7-2 7(D^iHjg#r*LbOT< &<!;, 
C©7-2 7©^ffi#¥flHbOT < 9-^7i 

•7 7 ^5E* 2 <t <z«iKWtt«)*ffla3W** < a g , c n 

CC#^TWBSffitt*#< ft*. 7-27<2^&#SA# 
< ft 7 7^©82 ±<Dfflmm&*l% < ftifcfcK: 

^^-^-vCDa^h^^^AiftO. 7-2 7^H£f$ 

S 2 OBCRttOffF^'h ;u 2 LX #ftW±t ft 

20 zctwi>z m cnzmmThtc&trOtt. itmm&wm 

[ooio]fcr**w», &feLtc7-~? commit 

[0 0 1 1 ] X, cfc9f¥0<^ SnXBE^rS 

jBMbi/r, a^ftWB»tfi^6*i;*^ff±^ft<s 

30 [0012] 

* ft & h W Ltttt t CftCCWB«*«l&0rilJIB , 7-^ 

* WBSnxr * t # © wBSfflE^ffitc fet^ r . lute 7 - 

LTBUlB^-^^Bfi^ffiS^tUT^Xfli. C 
40 ^f±M^iirs^5^a>MSIS*«:«»ir4Xgt 
TlulB 7 - * % WBT * £ t 0 SI OS A* 5 

[0013] »#JB2BattK±£**?l§«. 1 SB 

ttows3tia^fficc*5t»r. mjfB7-^^^B*r^xb^ 

<D^f*<h 0T^i>ft< <bfcMiB9-^CDIsIlsSS:, B?IB^ 7 
y^momm, mile 7 7 i*6ttK9- 
(D*'C>* r<Dggg8 . fuse "7 7 <!: ffulfi t <om 

cdJjdxe^ a^ $ n * tor* a. 

50 [0014] »3WI3EtttCj:4*a?Htt. ii^Jg 1 IB 
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wmm& h mmmx zm\ c <ow muun^o m is v - 
z <Dmmm<D^ <b m zmvtitmm t <o^m^^ x 

[ooi5] m^mAvm^c^^mm, , 
2 xw 3 EttcDWfiQta* £«: <t o r 9 e ft*Jtax&# 

& ^ 9 ^5E««:*t L r 7 - * * Hli 3 6» Ltt 
Wfi*BCc*W4WB3ai*aKc*j^r, «FBB?-** 

[0017] »38!6SE*K:<kS#«W*, Mfl5E 

4>tt< i4>mrfB9-^CDlEli£^ iiuK^ * :/5©B© 
HIIEIK. ifulB-5 * ^fficD^C^eSuSB^ - 4?<Dt*M>£ 

■co^m . iuib ^ v y mm tmzv-zt ©m© jjdxe 

tf\t)Ztl2>t>CDX$>Z> 0 

[0018] »««7BKK:J:*#»W«, 11*315 IB 
«OSf«WI»cfct>t, 8ulBWBSStti*®« 4 m 
IB 9 -^CD0iE^ EfiB9~*©04S7j-;£, BUfB^^^ 

^<hBtrSB7-^i©HI©ttIXJEE, fulB^ * zf^St<D^P 

e»irfB 7 - *<z>4m>* r<Dg6i!t% a* l . ^#>i£S 
BBwe«*»ur4att*wr*fco'c*-5. 

[0019] W*«8S3»StCJ:S*»?8«, SHAKES SB 
*8©W»3£J»K«Cc*5Cir k iMB^f±»tt*05E#« 

flOXfucDiiulB? - ^©«1*«3SH^6WaRlPX*tf 
l\ CCDWe^X^<DmrfB9-^(DWSfi^ffiiH?ri3 

[0 0 2 0 ] »«^9SB«CCJ:6#»I8«, iB#3»5 8B 

k, Btse o - ? <D&mmm&mmvii±ffimic7& o fc 

<fc*cc. f9IB9-^0@K», fulfil v^JEiKDEUE 
ft. huSB-5 9^S«<tBWB7-^i©IB(DflnXESVfflf 
IB ^ * ^»©*^6lu8B7-^©*^*t?©IB«* 

[0 0 2 1 ] SMm 1 08BtE«Ccfc4**eStt. iS*JI5 
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iBttOWaf^taSBBCC fee > X % W9aBtttt«tf«3£*« 

ccct o^feen/tfriBKB^fttcs-^ii-cfrBB^ ? ^ 
^BKft«M«rr«7-^HIEftM^S«JI«l/^ 

[0022] ats&g i i bbkkj: tt?m\** m^mb 
raomraamfciii,*?. «reB?gtttt«ffl«s*s 

tCcfc 9#»6ttfc]iuBB«»&#lcS^l>T BUfB^ 3» 
ffi <t tu IB V - i? t ©m©ttXE**ttPT JJOXEEff«J^ 

10 [0 0 2 3 ] 1 2IBi»«:<t4*«?liW, SMUIS 

KJ: 0*»6ti/cBfflB*iB^fl=tcS-^i»rBflB^ * VM 

[0 02 4 ] 1 3sBt8tC<fcS*»?8tt. ff*JI5 

8B*80WB3£»SSacc*5iir. BufB7-^^:0$5$-^^ 

^xm&wmmotm&zsm? zwm&m&Mv&m 

20 tiMkffiLft'bOX&Z. 
[0 0 2 5 ] 

©**«:iHji5ttcw«tf 2 zmmztix^z. 

[0 0 2 7 ] C<D? v rfmtZ 1 ±CC«. *;l/#2 3 
«"ClsHK-r4fcOi3tCori*S. C(D*;U#2 3CD^f/H 

fficc«. §a-72 5^iiilKaaicjgfl4brc^ 0 eti 
6n-72 5(J t P-77-A2 6tcj:or[plligfiEt(: 
*;u^2 3*7KTffirtriEliEftnXTSJ:^ cc 

[ 0 0 2 8 ] X. ^ y ^5£«2 1 ©±^«. Pli^t 
^#152 7#KW6*rT<,»S. COffKKftt»#a2 7 
^9^3EB2 li^ttlXiKiettftr^fcO-C*^. 
[0 02 9 ] »fifflgtK&aSR2 8 W t 9 - 4? 7 ±£){f 
40 *<DSDX*Q*SH 2 te^fefc 5 tcwe««Ax«#ws 

«SB<bCCOiir*fltor7-^7©WB«*fitfflL/. C 

©ws«ccsrjc»r 9 - 47 7 *wsr s«asfef***«> 

[0 0 3 0 ] C©WB©ftiS^ft : ©©tii^oi,.r^t' 

±f B PrestonCD^tC ct 0 H t> $ ft 5 . C <D3Ut . 5 9* 
S522 1 t&mtiG^tctZtc&mztiZc 
£ltZmti%WLtc 0 @2tc^tJ:^C777 , M2 I CC 
50 *fOT7-^7«)7j"ffi*i**t*a^5 -;7'£82 1 CO 
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*^«CDa«tt©»f 2 2#»JS3ftTC>-5»^ 7-2 * T XjlLXis S * > h >£jMt9 iTTtSfilSrWT* 

7©ffiS©SnX*QW. 7-*7©[sIIEte{*^ffl««« <DT. 2MS5£*f >*7*--*2 9* ffiStt#fcH^I83 0 

6WBflW*Ai^WF«««B4©Jt*tt, ^7'^2 [ 0 0 3 5 ] t<D5 %2*§S*U >£7 x-* 2 9 * 

1 Ot*i69-^7 (D toO w g TOBBHt Dw ^ U - £ 4 omZ&^Cj: oT9-^7 <D \f-&. 9 

t, 7-^7©toOw^P6>flE-*©»DX*Q*"C<DBB« -d? 7 CD[n]is£fc, 7^7M2 1©rtSm ^ 

RwGC<£oT^<bT£ 0 <fcoT. ffiSOjPX^QCCte^ SS2 1 CD^&^ffi, ^!?^^ffi2 lOEHEJS. ZvZflS. 

SWBfiAhtt. WJ8«*iSA«:#SE-r4 4#cr)*afl| M2 1 4 7-£ 7 £©H©»IXEL Bt*5E« (r?) £A 

u immffimic&tErzt&MmmmAh = o £& w«^wirt^ 8 

£<> io [o o 3 6 ] wmmnai^&3 ow\ 7-^7±©flE« 

[0 0 3 1 } ffi«<DflnX*QK:*$W£jSKtt. ^ ©JtaX*Q^W^«AX»#WBfiB«BtC*S*^spJ 

snxE^^-^^mcccfc^EE^iiiJnE^icD^aci: ~2 7owmmzBm?&wm*m-Tz><b<Dx\ *tsss: 

[0 0 3 2 ] «±tC«fc 5 7-^7 ±©ffi!KOJOX*Q© ft 7-^7^Sm 7 * TTSSS 2 1 COBCSt ^ 

flftgfiA h *@tB 0 % 7 - Z 7 ©^ffitCSf-T ^ffllgg* v 7"jm 2 1 Oflfrtfc. 7 ? 2 1 CD too t ^ 

##>&£, wssnxfi©?g!K**ai (Jraxt'S * is- is 67-^ 7(DtoowgrcD&&g£Dw t, ^7*^2 

3>) T£t£#T#3 D 1 £7-^7£<DM©»XE*JtHv XlBPrestonCDSt 

[0 0 3 3 ] TSft*siSC»W*axm©7-^7©»tt t«*0t9-^7©*IlC»f55FlltgfflT5j(| 
*»«CflIXt/S ab-^ 3 >^RU S#-rS¥*ffi 20 ffi«rWL/T^4. 

*»6J:5«:^^7 r 3e«2 l©BIEtt, 7-*7<D[H$s [0 0 3 7 ] *«tt««*!lS*|R 3 1 tt. HSOCTnTJ: 

7 sp 2 1 £ 7 - ^ 7 £ <DH©flIXEE, ^ ? 7* 5 CCjjnXfy <D 7-^7 ©»ttiHJ£fflM (i)£*ti£S; -T > 

SM2 1 CD toO t #>e>7-^ 7cDto0w^r*^g§gi ^7x-^29^iLtU(0iA^, C ©JBtKSUMM 

Dw tCD^&«a^frffl*g[£iiT^fc©<b35c6. (i)^e>©f®JJDX4tf-?r, ±Kffle*JSiti*8 3 0 K: 

[0 0 3 4] OfrSte, ±IB»iBffl»f-tt«ia»2 8tt. «fc 0 JSfcH 3 ftfcW«Jt«:»-3< WSflnxa© 7 - * 7 <D 

*#»CC, ftLTS'S :* U-^a>^©WK4>fc< £«> J^£^AIteSnfc^ft«fflTCi)£(D«tt£ (1)* 
7-*7CDIel$s£t z>v7W&2 1 OBffiR. v v ?m L"CC»-B. ft*. JBttffl3tfflM(i)«. 

S2 lOtoO t^6 7-^7CDtoOw$-CCr>S6StD 7 - * 7 (DtoOwjJp *E>ff ScOflDX^Q* r©ffi«t (1M 

wt. -7 ^^5£«2 1 £7-^7 <!:<DIH©ftIXEE**^ X«S^S) Rw(i)CC**j£LTt,>£. COffli£(i)tt, 
U-*£©*WJB5£CCj:oTA*U *DXmiCD7^7 30 &flDX*¥&R w(i)tr£<DWeftJXS£Z Ah , j £ 

~?7m}ftt¥&&j£2fttc&tRi±®m±<Dmm*m £(d= imcd-iaii, j j -tcd-co 

to, C©4R!»iBII£Sffi£-r4«aHBM£4J:bRUr* [0 0 3 8] ^CCC. »tttt«tt«S*l8 3 1 C*, COffl 

*>cc nv±Mzv-?i<Dmm. xib^ >7^s2 i secDigitnwiST £*tt«u. -toe 

CDlHlfeS, ±IB^ ^7'^M2 l©toOtrt>fc7-*7 affiiBSS £(i)3&ia«©a!»iBSIST cfcOfc/hS 

©toOwitOEBDwt, XiB^ vflSStZ 1 £7 <&-2>«fc^CC, 
- * 7 £ ©PacDUDXE**^ U - ^ £ ©StfK^tc J: o * 

S T >S £(i) -.(3) 

WO', >:tf£S;^>^ 7^X2 9^3iLT±IB7-^ 7 M2 1 £ 7 -t> 7 £©P B 1©ttIXEE«:*to4«fiB4W0'r 

©SHEa, XBB-7 v 7'SI2 1 00$^, ±IB^ v y'M t»5. 

S22 1 <D toO OtoOwSroBEBID [ 0 0 4 0 ] X, SjafflStgtitafflSB 2 8 (DWe?R«*&WI 

wt, ±IB7>7^S2 1 £7-^7£©racDftnXE4 ®^©3 2tJ, f^t" S h JU^^tH^S3 7 &C<t 

^MOr*^U-*£©*fi5JK3:«:j:orilA*Ur^ Sn/c=&-5f©fiffi Ml-^^BROiA^, C<DS<w b)l2 

[0 0 3 9 ] ?BttttaM»«S*S3 1 B. ftfeft 3 6 6C#AS«««rWUr^4. 

CC±IB^(3)^^cSn^)7-^70|pllKU[, XIB^y [0 04 1] X. «Sfillt#^JlSP 2 8 u . ±iz«mu 
^$M2 1 ©IeI*k». XIB5 ^ ^SS2 1 (DtoO t *» e (i)^a«<7jffilgig^ST «fc0 *>/M < tt-^fci 

67-^ 7©toOw*"COIE«tDw t , X8B-7 50 C<D£*©7- ^ 7 iWSTSflkJfiSfrCCJE^fcS 
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i z^mz isi$£mmm 3 3 . flnxE*«» 34, * 
7 - ^{4g^*fjajgp 3 5 j&vwmmtmmmK 3 6 k 

. 3&>o h *fftU#S 3 7 J: 9 aWJE $ # 
[0 04 3} ADXBEWHBI8B 3 4 Silffllt^SgB 2 10 

i cc»ur»u«w*»io:E*S3 8 «isib«uni-r<&«i 

[0 044 ] 9 - ^(iS»«>ft«8paS3 5 », ftfiffiitSL 
#Lffiffl$2 8 v v 7*£82 1 <D*'(> 

*»6 7-* 7©^Qv^r(DEBiK^J:lB}g^fficc^o/c9 
- d7 7 Oft ft -5) cfc 5 tC 9 - * fiM&g>3M2 3 9 £ IB 

3 9tt, 6£^fibl,-C7-:*7<DftB* 20 

[0 04 5] VFMftmaMflffi3 6 «, ft&fittt SUSHI 
SP 2 8 6 OJ8^«*ft > C ©*WH8fc:S£ fcffBft 

[0 04 6] ±IB(D*n< ftfc»*DmBK: 

[0 04 7] 7-*7#*;l/#2 3Cc^snr-7^^* 
Rw(i) = ARw • i ( i = 0— n ) 

*»*oritorrs. 30^ 

[0 0 5 3 ] ffig*Sffl3MB!3 0«. Xf^'#^ 

0w(.i) = A0w • j ( j =0^m) 

[0 05 5]^ 5fBl*lflfS3 0tt. ^f.^ 

7>;7'^i2 l^Ii7-^7^IiO^ 40 
7^7"Si2 l(OrtSi9-^7(D^S<!:^(!: 

[0 0 5 6 ] COWJECMS*, ff*©tta*Q#W««* 
Ah i j =77 • Pi j - Vi , 

) 

[0 06 0] *«c. wfiat»ai*S3 o«\ 50 
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fflt-*24(Ci-5t7-^7*«ft HIST 

[0 04 8 ] *jafflHtffffi9SR2 8 <D9HS;KJtiti#I9: 3 

0 «, IS 2 tC^Tck 5 K 7 - * 1 ±<DiiM(DmJL&Q& 

waf««AX«#WB««Bcc***>*K»Ju. cne 
[0 04 9] ccr, 7 - * 7 <Dwmm(onattc-o{,>x 

[0 0 5 0 ] »BS^>*7*-X2 9tt*hr& 

ffi. 7-*7<D@»i». 7 7 7^M2 lCDft&^fe 5> 
» 2 1 7 9 ^5SB 2 1 ©0&ja, 7 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polish support method when having the following, pushing, rotating a work to the 
revolving lap surface plate characterized by reinputting the conditions when grinding the 
aforementioned work repeatedly until the configuration of the aforementioned work reaches the 
aforementioned configuration specification value, supplying polish liquid to this, and carrying out polish 
processing of the aforementioned work. The process which inputs the conditions when grinding the 
aforementioned work The process which computes the distribution of the amount of polishes of the 
aforementioned work in consideration of distinction of whether the arbitrary processing points on the 
aforementioned work are in a polish field and outside a polish field based on the aforementioned 
conditions inputted at this process The process which reports the judgment result of whether to reach the 
configuration specification value to which the configuration of the aforementioned work was beforehand 
set based on this amount of polishes 

[Claim 2] The polish support method according to claim 1 characterized by inputting the rotational 
frequency of the aforementioned work, the rotational frequency of the aforementioned lap surface plate, 
the distance from the center of the aforementioned lap surface plate to the center of the aforementioned 
work, and the processing pressure between the aforementioned lap surface plate and the aforementioned 
work at least as conditions when grinding the aforementioned work. 

[Claim 3] The polish support method according to claim 1 characterized by to have the process which 
asks for the standard deviation and reports a comparison result for this standard deviation and target 
standard deviation from the process which performs polish processing from the configuration measured 
value of the aforementioned work before processing, and asks for the deflection of the distribution of the 
amount of polishes of the aforementioned work after this polish processing, and the aforementioned 
configuration specification value, and the aforementioned deflection. 

[Claim 4] The polish method characterized by grinding a work according to the processing conditions 
acquired by the polish support method according to claim 1, 2, or 3. 

[Claim 5] Polish support equipment to the polish equipment which pushes rotating a work to the 
revolving lap surface plate characterized by providing the following, supplies polish liquid to this, and 
carries out polish processing of the aforementioned work The interface which inputs the conditions 
when grinding the aforementioned work A configuration specification value judging means report the 
judgment result of whether to have reached based on the aforementioned conditions inputted with this 
interface to the configuration specification value to which the configuration of the aforementioned work 
was beforehand set based on the aforementioned amount of polishes computed by an amount calculation 
means of polishes compute the amount of the aforementioned work of polishes in consideration of 
distinction of whether the arbitrary processing points on the aforementioned work are in a polish field 
and outside a polish field, and this amount calculation means of polishes 

[Claim 6] It is polish support equipment according to claim 5 characterized by inputting the rotational 
frequency of the aforementioned work, the rotational frequency of the aforementioned lap surface plate, 
the distance from the center of the aforementioned lap surface plate to the center of the aforementioned 
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work, and the processing pressure between the aforementioned lap surface plate and the aforementioned 
work at least from the aforementioned interface. 

[Claim 7] The aforementioned amount calculation means of polishes The rotational frequency of the 
aforementioned work, the outer-diameter size of the aforementioned work, The rotational frequency of 
the aforementioned lap surface plate, the outer-diameter size of the aforementioned lap surface plate, the 
processing pressure between the aforementioned lap surface plate and the aforementioned work, Polish 
support equipment according to claim 5 characterized by having the function which computes the 
aforementioned amount of polishes to the aforementioned whole work surface using the amount 
calculation formula of polishes which inputted the distance from the center of the aforementioned lap 
surface plate to the center of the aforementioned work, and was set up beforehand. 
[Claim 8] The aforementioned configuration specification value judging means is polish support 
equipment according to claim 5 which carries out [ having the function perform polish processing from 
the configuration measured value of the aforementioned work before processing, and ask for the 
deflection of the distribution of the amount of polishes of the aforementioned work after this polish 
processing, and the aforementioned configuration specification value, and the function ask for the 
standard deviation from this deflection, and report the comparison result of this standard deviation and 
target standard deviation, and ] as the feature. 

[Claim 9] The aforementioned configuration specification value judging means is polish support 
equipment according to claim 5 characterized by to have the function which computes the processing 
pressure between the rotational frequency of the aforementioned work, the rotational frequency of the 
aforementioned lap surface plate, the aforementioned lap surface plate, and the aforementioned work, 
and the distance from the center of the aforementioned lap surface plate to the center of the 
aforementioned work as an optimum-conditions value when the configuration measured value of the 
aforementioned work reaches the aforementioned configuration specification value. 
[Claim 10] Polish support equipment according to claim 5 characterized by providing a work revolving- 
speed-control means to control the rotational frequency of the aforementioned lap surface plate based on 
the aforementioned optimum conditions searched for by the aforementioned configuration specification 
value judging means. 

[Claim 1 1] Polish support equipment according to claim 5 characterized by providing the processing 
pressure control means which control the processing pressure between the aforementioned lap surface 
plate and the aforementioned work based on the aforementioned optimum conditions searched for by the 
aforementioned configuration specification value judging means. 

[Claim 12] Polish support equipment according to claim 5 characterized by providing a work point-to- 
point-control means to control the distance from the center of the aforementioned lap surface plate to the 
center of the aforementioned work based on the aforementioned optimum conditions searched for by the 
aforementioned configuration specification value judging means. 

[Claim 13] Polish support equipment according to claim 5 characterized by providing a torque detection 
means to detect the load torque of the motor made to rotate the aforementioned work, and the polish 
liquid supply control means which control the amount of supply of the aforementioned polish liquid 
based on the aforementioned load torque measured by this torque detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the polish support method when 
pushing to a lap surface plate, rotating works, such as ceramic parts, respectively, and carrying out 
polish processing of the work, and its equipment. 
[0002] 

[Description of the Prior Art] Drawing 6 is the block diagram of polish equipment, and drawing 7 is 
drawing which looked at this equipment from the upper part. While the lap surface plate 2 is supported 
free [ rotation ] through a shaft 3 by the holddown member 1, the induction motor 4 for rotating this lap 
surface plate 2 is formed in it. The belt 5 is hung between the axis of rotation of this induction motor 4, 
and the shaft 3 of the lap surface plate 2. 

[0003] On the lap surface plate 2, it is held at a carrier 6, for example, a work 7 like a semiconductor 
wafer is laid. The wait 8 is carried on the work 7 and a work 7 is pushed against a carrier 6 to the lap 
surface plate 2 with the self-weight of this wait 8. Each roller 9 attached in the holddown member 1 free 
[ rotation ] touches the peripheral face of a carrier 6. Moreover, a polish liquid supply means 1 1 to 
supply polish liquid 10 on the lap surface plate 2 is formed in the holddown member 1. 
[0004] With such equipment, rotation of an induction motor 4 is transmitted to the shaft 3 of the lap 
surface plate 2 through a belt 5, and the lap surface plate 2 rotates. While a work 7 is pushed against the 
lap surface plate 2 by the self- weight of a wait 8 with this, it rotates with a carrier 6, and polish liquid 10 
is supplied by the polish liquid supply means 1 1 on the lap surface plate 2. Thereby, polish processing of 
the work 7 is carried out. 
[0005] 

[Problem(s) to be Solved by the Invention] Generally, with the above-mentioned polish equipment, 
although it is common for the dimension of a work 7 to be smaller than the dimension of the lap surface 
plate 2, as shown in drawing 7 , the dimension of a work 7 may become larger than the dimension of the 
lap surface plate 2 now [ when enlargement of a semiconductor wafer advances, for example ]. This is 
the case where concave-like recess is formed in the case where the dimension of work 7 the very thing is 
larger than the dimension of lap surface plate 2 the very thing, or the center of the lap surface plate 2. 
Drawin g^ shows the case where concave-like recess is formed in the center of the lap surface plate 2. 
[0006] In such a case, a work 7 overflows the lap surface plate 2, in this overflowing field, there is no 
recrimination by the work 7 and the lap surface plate 2, and polish processing of the work 7 is not 
carried out. This field by which polish processing is not carried out is called the non-grinding field B. 
[0007] the amount of polishes of the work 7 in polish equipment which was illustrated by the above- 
mentioned Prior art is calculated by the formula which is Preston proportional to the processing pressure 
which joins the rotational frequency of a work 7, the rotational frequency of the lap surface plate 2, and 
the lap surface plate 2 of a work 7 The formula of this Preston is the amount of polishes which can be 
computed when recrimination arises in respect of a work 7 and the lap surface plate 2 (let this be a 
polish field). The formula of this Preston is related with amount of polishes deltah under the usual polish 
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conditions, and is delta h=eta-P-V-t. - Being expressed (1) is known. For eta, the proportionality 
constant of polish and P are [ the relative velocity of the lap surface plate 2 and a work 7 and t of polish 
welding pressure and V ] polish time here. 

[0008] However, in the non-grinding field B, since scouring is not obtained primarily, the amount of 
polishes cannot be calculated with the application of the formula of Above Preston. Therefore, when the 
dimension of a work 7 is larger than the dimension of the lap surface plate 2, with the position of a work 
7, the processing point which the polish field A and the non-grinding field B produce by turns appears, 
and the formula of Above Preston cannot be uniformly applied to the whole processing surface of a 
work 7. And the ratio of the polish field A and the non-grinding field B changes with distance of the 
center of not only the area of a work 7 but the lap surface plate 2, and the center of a work 7. There are 
many places for which it depends on experience of an operator by it becoming difficult to calculate the 
amount of polishes from this. 

[0009] Moreover, if the flatness of a work 7 improves, since the front face of this work 7 will smooth, 
the substantial touch area of a work 7 and the lap surface plate 2 becomes large, and polish resistance 
becomes large in connection with this. Since a touch area with the lap surface plate 2 becomes large so 
that the size of a work 7 becomes large, the inclination becomes remarkable. Consequently, the rotation 
drive of the carrier 6 holding the work 7 is carried out compulsorily, and the load torque to the motor 
derived from polish resistance becomes excessive, the permissible torque of a rotation drive of the lap 
surface plate 2 is exceeded, and there are an emergency stop and a bird clapper. In order to avoid this, an 
operator attends at polish processing, and polish liquid is supplied at any time so that polish resistance 
may be lowered before an emergency stop. 

[0010] Then, this invention aims at offering the polish support method of performing support **** for 
the polish for performing flattening of the stable work, and its equipment. 

[001 1] Moreover, this invention optimizes a processing pressure and aims more detailed at offering the 
polish support method for performing flattening of the work which does not have the emergency stop 
produced from excessive polish resistance, and was stabilized, and its equipment. 
[0012] 

[Means for Solving the Problem] In the polish support method when forcing this invention by claim 1 
publication, rotating a work to a revolving lap surface plate, supplying polish liquid to this, and carrying 
out polish processing of the aforementioned work It is based on the aforementioned conditions inputted 
at the process which inputs the conditions when grinding the aforementioned work, and this process. 
The process which computes the amount of distributions of the amount of polishes of the 
aforementioned work in consideration of distinction of whether the arbitrary processing points on the 
aforementioned work are in a polish field and outside a polish field, It is the polish support method that 
the conditions when grinding the aforementioned work are reinputted repeatedly until it has the process 
which reports the judgment result of whether to reach the configuration specification value to which the 
configuration of the aforementioned work was beforehand set based on this amount of polishes and the 
configuration of the aforementioned work reaches the aforementioned configuration specification value. 
[0013] The rotational frequency of the aforementioned work, the rotational frequency of the 
aforementioned lap surface plate, the distance from the center of the aforementioned lap surface plate to 
the center of the aforementioned work, and the processing pressure between the aforementioned lap 
surface plate and the aforementioned work are inputted at least as conditions in case this invention by 
claim 2 publication grinds the aforementioned work in the polish support method according to claim 1 . 
[0014] In the polish support method according to claim 1, this invention by claim 3 publication performs 
polish processing from the configuration measured value of the aforementioned work before processing, 
from the process which asks for the deflection of the distribution of the amount of polishes of the 
aforementioned work after this polish processing, and the aforementioned configuration specification 
value, and the aforementioned deflection, asks for the standard deviation and has the process which 
reports a comparison result for this standard deviation and target standard deviation. 
[0015] this invention by claim 4 publication is the polish method which grinds a work according to the 
processing conditions acquired by the polish support method according to claim 1, 2, or 3. 
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[0016] In the polish support equipment to the polish equipment which forces this invention by claim 5 
publication, rotating a work to a revolving lap surface plate, supplies polish liquid to this, and carries out 
polish processing of the aforementioned work It is based on the aforementioned conditions inputted with 
the interface which inputs the conditions when grinding the aforementioned work, and this interface. An 
amount calculation means of polishes to compute the amount of polishes of the aforementioned work in 
consideration of distinction of whether the arbitrary processing points on the aforementioned work are in 
a polish field and outside a polish field, It is polish support equipment possessing a configuration 
specification value judging means to report the judgment result of whether to have reached the 
configuration specification value to which the configuration of the aforementioned work was beforehand 
set based on the aforementioned amount of polishes computed by this amount calculation means of 
polishes. 

[0017] In polish support equipment according to claim 5, as for this invention by claim 6 publication, 
the rotational frequency of the aforementioned work, the rotational frequency of the aforementioned lap 
surface plate, the distance from the center of the aforementioned lap surface plate to the center of the 
aforementioned work, and the processing pressure between the aforementioned lap surface plate and the 
aforementioned work are inputted at least from the aforementioned interface. 

[0018] this invention by claim 7 publication is set to polish support equipment according to claim 5. the 
aforementioned amount calculation means of polishes The rotational frequency of the aforementioned 
work, the outer-diameter size of the aforementioned work, the rotational frequency of the 
aforementioned lap surface plate, The outer-diameter size of the aforementioned lap surface plate, the 
processing pressure between the aforementioned lap surface plate and the aforementioned work, and the 
distance from the center of the aforementioned lap surface plate to the center of the aforementioned 
work are inputted, and it has the function which computes the aforementioned amount of polishes to the 
aforementioned whole work surface using the amount calculation formula of polishes set up beforehand. 

[0019] this invention by claim 8 publication performs polish processing from the configuration 
measured value of the aforementioned work before processing, and the aforementioned configuration 
specification value judging means has in it the function of asking for the deflection of the distribution of 
the amount of polishes of the aforementioned work after this polish processing, and the aforementioned 
configuration specification value, and the function which asks for the standard deviation from this 
deflection, and report in the comparison result of this standard deviation and target standard deviation in 
polish support equipment according to claim 5. 

[0020] this invention by claim 9 publication has the function that the aforementioned configuration 
specification value judging means computes the processing pressure between the rotational frequency of 
the aforementioned work, the rotational frequency of the aforementioned lap surface plate, the 
aforementioned lap surface plate, and the aforementioned work, and the distance from the center of the 
aforementioned lap surface plate to the center of the aforementioned work as an optimum-conditions 
value when the configuration measured value of the aforementioned work reaches the aforementioned 
configuration specification value, in polish support equipment according to claim 5. 
[0021] this invention by claim 10 publication possesses a work revolving-speed-control means to control 
the rotational frequency of the aforementioned lap surface plate based on the aforementioned optimum 
conditions searched for by the aforementioned configuration specification value judging means, in 
polish support equipment according to claim 5. 

[0022] this invention by claim 1 1 publication possesses the processing pressure control means which 
control the processing pressure between the aforementioned lap surface plate and the aforementioned 
work based on the aforementioned optimum conditions searched for by the aforementioned 
configuration specification value judging means in polish support equipment according to claim 5. 
[0023] this invention by claim 12 publication possesses a work point-to-point-control means to control 
the distance from the center of the aforementioned lap surface plate to the center of the aforementioned 
work based on the aforementioned optimum conditions searched for by the aforementioned 
configuration specification value judging means, in polish support equipment according to claim 5. 
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[0024] this invention by claim 13 publication possesses a torque detection means to detect the load 
torque of the motor made to rotate the aforementioned work, and the polish liquid supply control means 
which control the amount of supply of the aforementioned polish liquid based on the aforementioned 
load torque measured by this torque detection means in polish support equipment according to claim 5. 
[0025] 

[Embodiments of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained with 
reference to a drawing. 

[0026] Drawin g 1 is the block diagram of polish equipment. The lap surface plate 21 is connected to the 
axis of rotation of the lap surface plate rotation means 20 which consists of a motor etc. As for this lap 
surface plate 21, the concave-like recess 22 is formed in the center. 

[0027] On this lap surface plate 21, the work 7 held at the electrode holder 23 is laid. The electrode 
holder 23 is rotated where a work 7 is held by the motor 24 for electrode-holder rotation. It is in contact 
with the peripheral face of this electrode holder 23 free [ rotation of each roller 25 ]. These rollers 25 are 
supported by the roller arm 26 free [ rotation ], and they are supported so that rotation processing of the 
electrode holder 23 may be carried out in the level surface. 

[0028] Moreover, the polish liquid supply means 27 is established above the lap surface plate 21. This 
polish liquid supply means 27 supplies a working liquid on the lap surface plate 21. 
[0029] As the arbitrary processing points Q on a work 7 show drawing 2 , it computes the amount of 
polishes of a work 7 by the optimum-value computation section 28 distinguishing whether it is in the 
polish field A or the non-grinding field B, and taking it into consideration about these polishes field A 
and the non-grinding field B, and it has the function to search for the optimum conditions which grind a 
work 7 based on this amount of polishes. 

[0030] Calculation of the optimum conditions of this polish is explained. Generally about amount of 
polishes deltah under the usual polish conditions, it is expressed by the formula of Above Preston. This 
formula already explained being applied when the lap surface plate 21 and a work 7 rub. As shown in 
drawing 2 , when the concave-like recess 22 is formed in the case where the size of a work 7 is large, or 
the center of the lap surface plate 21 , to the lap surface plate 21, the arbitrary processing points Q of a 
work 7 will repeat the polish field A and the non-grinding field B by turns with rotation of a work 7. The 
ratio of these polishes field A and the non-grinding field B changes with the distance Dwt from the 
center Ot of the lap surface plate 21 to the center Ow of a work 7, and the distance Rw from the center 
Ow of a work 7 to the arbitrary processing points Q. Therefore, amount of polishes deltah in the 
arbitrary processing points Q is applied only when it exists in the polish field A, and when it exists in a 
non-grinding field, it is set to amount deltah=of polishes 0. 

[0031] The speed in the arbitrary processing points Q is the relative velocity of the rotational frequency 
of the lap surface plate 21, and the rotational frequency of a work 7, and a processing pressure serves as 
the sum of the pressure and the additional pressure by the work load. 

[0032] If amount of polishes deltah of the arbitrary processing points Q on a work 7 is computed by the 
above and the amount of polishes to the whole surface of a work 7 is calculated, the configuration after 
polish processing can be guessed (processing simulation). 

[0033] Flatness performs a processing simulation based on the configuration of the work 7 before low 
polish processing, and it computes each optimum-conditions value of the rotational frequency of the lap 
surface plate 21, the rotational frequency of a work 7, the processing pressure between the lap surface 
plate 21 and a work 7, and the distance Dwt from the center Ot of the lap surface plate 21 to the center 
Ow of a work 7 so that the flatness to demand may be obtained. 

[0034] Concretely the above-mentioned optimum- value computation section 28 at least before 
processing simulation execution However, the rotational frequency of a work 7, The rotational 
frequency of the lap surface plate 21, the distance Dwt from the center Ot of the lap surface plate 21 to 
the center Ow of a work 7, The processing pressure between the lap surface plate 21 and a work 7 is 
inputted by dialogic operation with an operator. Perform polish processing from the configuration 
measured value of the work 7 before processing, and it asks for the deflection of the configuration of the 
work 7 after this polish processing, and the configuration specification value set up beforehand. So that 
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it may furthermore ask for the standard deviation (dispersion) from this deflection, and this standard 
deviation and target standard deviation may be compared, consequently standard deviation may become 
smaller than target standard deviation Again The rotational frequency of the above-mentioned work 7, 
the rotational frequency of the above-mentioned lap surface plate 21, the distance Dwt from the center 
Ot of the above-mentioned lap surface plate 21 to the center Ow of a work 7, It has the function which 
inputs the processing pressure between the above-mentioned lap surface plate 21 and a work 7 by 
dialogic operation with an operator, and repeats a simulation, and has each function of the interactive 
interface 29, the amount calculation means 30 of polishes, and the configuration specification value 
judging means 31. 

[0035] Among these, the interactive interface 29 has the function to input the outer-diameter size of a 
work 7, the rotational frequency of a work 7, the bore size of the lap surface plate 21, the outer-diameter 
size of the lap surface plate 21, the rotational frequency of the lap surface plate 21, the processing 
pressure between the lap surface plate 21 and a work 7, and a wear constant (eta) by dialogic operation 
with an operator. 

[0036] It is what has the function which judges whether the amount calculation means 30 of polishes has 
the arbitrary processing points Q on a work 7 in the polish field A or the non-grinding field B, and 
computes the amount of polishes of a work 7 in distinction from these polishes field A and the non- 
grinding field B. The rotational frequency of the work 7 incorporated through the interactive interface 
29, the outer-diameter size of a work 7, The rotational frequency of the lap surface plate 21, the outer- 
diameter size of the lap surface plate 21, the distance Dwt from the center Ot of the lap surface plate 21 
to the center Ow of a work 7, It has the function which computes the amount of polishes to the whole 
surface of a work 7 by calculating the formula of Above Preston using the processing pressure between 
the lap surface plate 21 and a work 7. 

[0037] A configuration specification value judging means 31 incorporates configuration measured-value 
[ of the work 7 before processing ] M (i) through the interactive interface 29, as shown in drawin g 3 , it 
performs polish processing from this configuration measured- value M (i), and has the function of asking 
for the configuration of the work 7 after polish processing based on the amount of polishes computed by 
the above-mentioned amount calculation means 30 of polishes, and deflection [ with configuration 
specification value T (i) set up beforehand ] epsilon (i). In addition, configuration measured- value M (i) 
corresponds to the distance (processing point radius) (i) Rw from the center Ow of a work 7 to the 
arbitrary processing points Q. this - deflection - epsilon - (-- i --) - each ~ processing - a point - a 
radius - Rw - (-- i --) - every - polish - processing - an amount ~ sigmadeltahij - ** -- carrying out 
- if - epsilon - (-- i --) - = - {-- M - (-- i --) - sigmadeltahij -} - T - (- i --) - (-- two --) - 
computing — having . 

[0038] Next, the configuration specification value judging means 31 should ask for this deflection 
epsilon (i) to standard deviation Sepsilon (i), and should compare the target standard deviation ST with 
this standard deviation Sepsilon (i), consequently standard deviation Sepsilon (i) should become smaller 
than the target standard deviation ST. ST>Sepsilon (i) - (3) - again - the interactive interface 29 - 
letting it pass - the rotational frequency of the above-mentioned work 7 - It has the function which 
changes the distance Dwt from the rotational frequency of the above-mentioned lap surface plate 21, and 
the center Ot of the above-mentioned lap surface plate 21 to the center Ow of a work 7, and the 
processing pressure between the above-mentioned lap surface plate 21 and a work 7, reinputs by 
dialogic operation with an operator, and repeats a simulation. 

[0039] Next, the configuration specification value judging means 31 has the function to search for the 
distance Dwt from the rotational frequency of the work 7 with which the above-mentioned formula (3) is 
finally attained, the rotational frequency of the above-mentioned lap surface plate 21, and the center Ot 
of the above-mentioned lap surface plate 21 to the center Ow of a work 7, and the processing pressure 
between the above-mentioned lap surface plate 21 and a work 7. 

[0040] Moreover, the polish liquid supply control means 32 of the optimum-value computation section 
28 incorporate the load torque of the motor detected by torque detection means 37 to mention later, and 
have the function to give the instruction value of the amount of supply of polish liquid to the polish 
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liquid supply control section 36 based on this load torque. 

[0041] Moreover, the optimum-value computation section 28 has the function to incorporate the load 
torque of the motor 24 for electrode-holder rotation which gave each instruction value according to the 
optimum conditions which grind the work 7 at this time to the work revolving-speed-control section 33, 
the processing pressure control section 34, the work point-to-point-control section 35, and the polish 
liquid supply control section 36, and was measured by the torque detection means 37, when above- 
mentioned standard deviation Sepsilon (i) becomes smaller than the target standard deviation ST. 
[0042] Among these, the work revolving-speed-control section 33 receives the instruction value from 
the optimum-value computation section 28, and has the function which carries out drive control of the 
motor 24 for electrode-holder rotation at the rotational frequency according to this instruction value. 
[0043] The processing pressure control section 34 receives the instruction value from the optimum-value 
computation section 28, is a processing pressure according to this instruction value, and has the function 
which carries out drive control of the processing pressure means 38 which forces electrode-holder 23 the 
very thing holding the work 7 to the lap surface plate 21. 

[0044] The work point-to-point-control section 35 receives the instruction value from the optimum- 
value computation section 28, and has the function which carries out drive control of the work 
positioning means 39 so that the distance from the center of the lap surface plate 21 to the center of a 
work 7 may become the position of the work 7 according to the above-mentioned instruction value. This 
work positioning means 39 moves the roller arm 26, and is moving the position of a work 7 on the lap 
surface plate 21. 

[0045] The polish liquid supply control section 36 receives the instruction value from the optimum- 
value computation section 28, and has the function to make the polish volume according to this 
instruction value supply from the polish liquid supply means 27. 
[0046] Next, an operation of the constituted equipment is explained like the above. 
[0047] A work 7 is held at a electrode holder 23, and is laid on the lap surface plate 21 . Although this 
electrode holder 23 is rotated where it contacted the peripheral face free [ rotation of each roller 25 ] and 
a work 7 is held by the motor 24 for electrode-holder rotation, control is performed as follows at this 
time. 

[0048] The amount calculation means 30 of polishes of the optimum-value computation section 28 
distinguishes whether the arbitrary processing points Q on a work 7 are in the polish field A or the non- 
grinding field B, as shown in drawing 2 , and it computes the amount of polishes of a work 7 in 
consideration of these polishes field A and the non-grinding field B. 

[0049] Here, calculation of the amount of polishes of a work 7 is explained with reference to the optimal 
polish condition calculation flow chart shown in drawing 4 . 

[0050] First, by interactive operation of the operator to the interactive sinter face 29, in step #1, the 
interactive sinter face 29 inputs the outer-diameter size of a work 7, the rotational frequency of a work 7, 
the bore size of the lap surface plate 21, the outer-diameter size of the lap surface plate 21, the rotational 
frequency of the lap surface plate 21, the processing pressure between the lap surface plate 21 and a 
work 7, and a wear constant (eta), and carries out a data setup. 

[0051] Next, the amount calculation means 30 of polishes sets up i= 0 and j= 0 as initial value in step #2. 

Here, these initial value i= 0 and j= 0 express the initial valve position of the arbitrary processing points 

Q, change with i=0-n, and j= 0 - m, and express the edge of a work 7 with i=n and j=m. 

[0052] Next, the amount calculation means 30 of polishes determines the distance (processing point 

radius) (i) Rw from the center Ow of a work 7 to the arbitrary processing points Q in step #3. This 

processing point radius Rw (i) Rw(i) =deltaRw-i (i=0-n) - (4) is calculated and determined. 

[0053] Next, the amount calculation means 30 of polishes determines processing point angle thetaw (j) 

in step #4. This processing point angle thetaw (j) thetaw(j) = deltathetaw-j (j=0-m) - (5) is calculated 

and determined. 

[0054] Next, the amount calculation means 30 of polishes computes the intersection of the outer 
diameter of the lap surface plate 21, and the outer diameter of a work 7, and the intersection of the bore 
of the lap surface plate 21, and the outer diameter of a work 7 in step #5. 
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[0055] Next, the amount calculation means 30 of polishes judges whether based on the intersection of 
the processing point radius Rw (i), and a processing point angle thetaw (j), and the outer diameter of the 
lap surface plate 21 and the outer diameter of a work 7, and the intersection of the bore of the lap surface 
plate 21, and the outer diameter of a work 7, the arbitrary processing points Q exist in either the polish 
field A or the non-grinding field B in step #6. 

[0056] If the arbitrary processing points Q exist in the polish field A as a result of this judgment, it will 
move to #8 from step #7, and the amount calculation means 30 of polishes will compute the relative 
velocity Vij in the arbitrary processing points Q. This speed Vij turns into relative velocity called for 
from the rotational frequency of the lap surface plate 21, and the rotational frequency of a work 7. 
[0057] Next, the amount calculation means 30 of polishes computes the processing pressure Pij of the 
arbitrary processing points Q in step #9. This processing pressure Pij is the sum of the pressure and the 
additional pressure by the work load. 

[0058] Next, the amount calculation means 30 of polishes computes amount of polishes deltahij in the 
arbitrary processing points Q in step #10. This amount of polishes deltahij delta hij=eta-Pij-Vij - (6) is 
calculated and computed. 

[0059] Next, the amount calculation means 30 of polishes computes the total amount sigmadeltahij of 
angle lapping in step #11. 

[0060] Next, the amount calculation means 30 of polishes judges whether it is j=m in step #12, judges 
whether it is i=n in the following step #13, if it is not j=m, it will return to step #4 as j=j +1 by step #14, 
and if it is not i=n, it will return to step #3 as i=i +1 by step #15. 

[0061] next, evaluation **** [ in / step #16 / in the configuration specification value judging means 31 ] 

it judges whether the amount of polishes of a work 7 reached the configuration specification value 
[0062] As this configuration specification value judging means 31 is shown in drawin g 3 , configuration 
measured-value [ of the work 7 before processing ] M (i) is incorporated through the interactive 
interface 29. Polish processing is performed from this configuration measured-value M (i), and the 
configuration of the work 7 after polish processing based on the amount of polishes computed by the 
above-mentioned amount calculation means 30 of polishes and deflection [ with configuration 
specification value T (i) set up beforehand ] epsilon (i) are computed by calculating the above- 
mentioned formula (2). 

[0063] In this case, configuration measured-value [ of the work 7 before processing ] M (i) measures the 
configuration of the work 7 before this processing using a measuring machine etc., and inputs this 
measurement result into the optimum-value computation section 28 beforehand. This configuration 
measured-value M (i) corresponds to the distance (processing point radius) (i) Rw from the center Ow of 
the work 7 in a processing simulation to the arbitrary processing points Q. 

[0064] Next, the configuration specification value judging means 31 asks for deflection epsilon (i) to 
standard deviation Sepsilon (i), and compares this standard deviation Sepsilon (i) with the target 
standard deviation ST. The result of this comparison is displayed with display etc. and reported to an 
operator. 

[0065] If standard deviation Sepsilon (i) is larger than the target standard deviation ST as a result of this 
comparison So that standard deviation Sepsilon (i) may become smaller than the target standard 
deviation ST Again, through the interactive interface 29, the distance Dwt from the rotational frequency 
of a work 7, the rotational frequency of the lap surface plate 21, and the center Ot of the lap surface plate 
21 to the center Ow of a work 7 and the processing pressure between the lap surface plate 21 and a work 
7 are changed, and it is reinputted by operation of an operator. 

[0066] Thus, the rotational frequency of a work 7, the rotational frequency of the lap surface plate 21, 
distance Dwt from the center Ot of the lap surface plate 21 to the center Ow of a work 7, The processing 
pressure between the lap surface plate 21 and a work 7 is reinputted, and the above-mentioned step #1- 
#17 of processing SHIMYURESHO are again performed by the amount calculation means 30 of 
polishes, and the configuration specification value judging means 31. The comparison result of standard 
deviation Sepsilon (i) and the target standard deviation ST is displayed with display etc., and is reported 
to an operator. 
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[0067] Then, if standard deviation Sepsilon (i) becomes smaller than the target standard deviation ST as 
a result of comparison with standard deviation Sepsilon (i) and the target standard deviation ST, the 
configuration specification value judging means 31 will search for the distance Dwt from the rotational 
frequency of the work 7 which is an optimum-conditions value at this time, the rotational frequency of 
the lap surface plate 21, and the center Ot of the lap surface plate 21 to the center Ow of a work 7, and 
the processing pressure between the lap surface plate 21 and a work 7. 

[0068] The work revolving-speed-control section 33 receives the instruction value of the rotational 
frequency of the lap surface plate 21 computed by the optimum-value computation section 28, and 
carries out drive control of the motor 24 for electrode-holder rotation at the rotational frequency 
according to this instruction value. 

[0069] The processing pressure control section 34 receives the instruction value of the processing 
pressure which pushes the work 7 computed by the optimum-value computation section 28 to the lap 
surface plate 21, is a processing pressure according to this instruction value, and carries out drive control 
of the processing pressure means 38 which forces electrode-holder 23 the very thing holding the work 7 
to the lap surface plate 21. 

[0070] The work point-to-point-control section 35 receives the instruction value of the distance Dwt 
from the center Ot of the lap surface plate 21 computed by the optimum- value computation section 28 to 
the center Ow of a work 7, and it carries out drive control of the work positioning means 39 so that it 
may become the position of the work 7 according to this instruction value. 

[0071] Moreover, the torque detection means 37 measures the load torque of the motor 24 for electrode- 
holder rotation, and sends it to the optimum-value computation section 28. The polish liquid supply 
control means 32 of this optimum-value computation section 28 incorporate the load torque of the motor 
24 for electrode-holder rotation, and give the instruction value of the amount of supply of polish liquid 
to the polish liquid supply control section 36 based on this load torque. This polish liquid supply control 
section 36 receives the instruction value from the optimum-value computation section 28, and makes the 
polish volume according to this instruction value supply from the polish liquid supply means 27. 
[0072] Drawing 5 shows time change of the output torque of the motor 24 for electrode-holder rotation 
when carrying out polish processing to a work 7 according to the optimum-conditions value for 
obtaining the flatness to demand. In the early stages of polish processing, since the flatness of a work 7 
is low and the touch area of the ** lap surface plate 21 and the processing side of a work 7 is small, 
polish resistance is small. Thereby, the supply interval of polish liquid is long and there is little amount 
of supply of polish liquid. The touch area of the lap surface plate 21 and a work 7 increases, and polish 
resistance also becomes large as polish processing progresses and the flatness of a work 7 improves. 
[0073] If the outer-diameter size of a work 7 becomes large, the increase inclination of the output torque 
of the motor 24 for electrode-holder rotation will become large, and this output torque will approach the 
permissible torque of a rotation drive of the motor 24 for electrode-holder rotation. 
[0074] In such a case, the optimum- value computation section 28 controls a polish liquid supply means 
32 to supply polish liquid, by shortening the interval of the polish liquid supply timing t, or increasing 
the amount of supply of polish liquid, as shown in drawin g 5 , reduces polish resistance and can prevent 
beforehand the allowed value over of the driving torque of the motor 24 for electrode-holder rotation. In 
addition, polish liquid has the operation which makes small coefficient of friction of the lap surface plate 
21 and a work 7, and is effective in reduction of polish resistance. 

[0075] In addition, the amount calculation means 30 of polishes computes the total amount 
sigmasigmadeltahij of polishes of the whole surface of a work 7 in step #17 based on the total amount 
sigmadeltahij of angle lapping to know the total amount of polishes of the whole surface of a work 7. 
[0076] Thus, in the form of the 1 above-mentioned implementation, the conditions when grinding a 
work 7 are inputted by the dialogue with an operator from the interactive interface 29. Based on this 
inputted condition, the amount of polishes of a work 7 is computed by the amount calculation means 30 
of polishes in consideration of distinction of whether the arbitrary processing points on a work 7 are in a 
polish field and outside a polish field. The configuration specification value judging means 31 reports 
the judgment result of whether to have reached the configuration specification value to which the 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



11/25/2003 



Page 9 of 9 



configuration of a work 7 was beforehand set based on this amount of polishes. Since it was made for 
the conditions when grinding a work 7 to reinput repeatedly until the configuration of a work 7 reached 
the configuration specification value, to an operator, a processing pressure is optimized and polish 
support for performing flattening of the work 7 which does not have the emergency stop produced from 
excessive polish resistance, and was stabilized can be performed. 

[0077] Conditions in case an operator grinds a work 7 with this polish support until the configuration of 
a work 7 reaches a configuration specification value, Namely, the rotational frequency of a work 7, the 
rotational frequency of the lap surface plate 21, distance Dwt from the center Ot of the lap surface plate 
21 to the center Ow of a work 7, A work 7 can be ground to the flatness demanded also by the shallow 
operator of experience that what is necessary is just to repeat and reinput the processing pressure 
between the lap surface plate 21 and a work 7, and the effort for condition selection can be mitigated. 
[0078] Moreover, since the load torque of the motor 24 for electrode-holder rotation is measured by the 
torque detection means 33 and the amount of supply of polish liquid is controlled based on this load 
torque, full automation can be planned by being able to prevent beforehand an excess of the permissible 
torque of the motor 24 for electrode-holder rotation, optimizing a processing pressure, and making 
flattening of the work which does not have the emergency stop produced from excessive polish 
resistance, and was stabilized, and supplying polish liquid automatically. 

[0079] When standard deviation Sepsilon (i) becomes smaller than the target standard deviation ST, 
moreover, the configuration specification value judging means 31 The rotational frequency of the work 
7 which is an optimum-conditions value at this time, the rotational frequency of the lap surface plate 21, 
The distance Dwt from the center Ot of the lap surface plate 21 to the center Ow of a work 7, Since the 
processing pressure between the lap surface plate 21 and a work 7 is searched for, directions are emitted 
in the work revolving-speed-control section 33, the processing pressure control section 34, and the work 
point-to-point-control section 35 and polish processing is performed, it grinds, and it is stabilized and 
flattening can do a work 7. 

[0080] Moreover, since polish of the semiconductor wafer of a major diameter is enabled as a work 7 by 

the comparatively small turn table, it can contribute to the miniaturization of equipment. 

[0081] 

[Effect of the Invention] As a full account was given above, according to this invention, the polish 
support method of performing support **** for the polish for performing flattening of the stable work, 
and its equipment can be offered. 

[0082] Moreover, according to this invention, a processing pressure is optimized and the polish support 
method for performing flattening of the work which does not have the emergency stop produced from 
excessive polish resistance, and was stabilized, and its equipment can be offered. 



[Translation done.] 
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